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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
high contrast and to enable a quick response. 
SOLUTION: This display device has a liquid 
crystal layer 115 using a liquid crystal having 
a chiral-sillar-mectic C phase or its secondary 
phase as liquid crystal material, pixel 
electrodes 12 provided at one side of the 
liquid crystal layer 115, counter electrodes 
105 provided at other side of the layer 115, 
active elements supplying prescribed 
potentials to the pixel electrodes 112 and 
insulating layers being at least two layers or 
more including at least oriented films 107, 
108 provided in between the counter 
electrodes 105 and the liquid crystal layer 115 
and between the pixel electrodes 112 and the 
hquid crystal layer 115 and in this device, 
total sum of values (d/&epsi;), in which each 
film thickness (d) of each insulating layer is 
divided by each specific dielectr constant &epsi; at frequency IkHz is set in the range 
of 15nm to 40nm. 
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09-061030 1997t303ai4^ ^e(JP) 
:?l¥AI5i:?|0|At £Ald^ LIAI?^ POIS 

^'g l\\-\J\^m :?l2tAf3|A| AfO|£fO|^ SEI9J2fS 72eiX| 
AJOIA DSS 

:JfU:il2t2!! EaSfDJAI OI^IQ^ AIU^II^ 33 :?J¥A|9|:?J0|Af EAIbF 
01 01 P £10113 

:'fU;i2t2LI fl3g|DfAI 0I:4^I1¥ A|L|4:I22 33 :?J¥A|3PfO| Af EEAIdf 



f54^ "iiaSAIg^l 



b ¥x^&^(subphase)°l AlgShb 5h§#, >^d\ ei!§S£| et^Oll Xiisa Sf^tS^, et!§#°| Pe 

sfSm, 2| d[niii]B Zl°l HI^Ss UVOI ^CH5! ^i(d/£)£| ifO| ISnma 30nin AfOIOIIAf 

^§ab 5!S &P. 

E ig g ^^§21 ^AiojicHi °«gsAisxi£i eas, 

£ 3° s ^Aioiioii mm eiiSHAisxicHiAi PS £tejos£j SAioii amis s^tg ssjsfe 

gsfoi ^Sab 21^ eoi^b EH, 

£4b E3CHI £A|3 SIS ?^2t OieilOl ?^SeOf?b EH, 

£ 5b eSP^EO| HHi,^s| ^311 UPLtIb aioiM, 

E6eAC?S0IIA] SMBfAMHISJ Zd/e £J^Sm UPmb Z12HH, 

£E 7a mxi E 7db £JA^ DC ?§0IIA1 Sf;:iiag.*£| EJS g,»SS ^Sefb POISxtMOIH, £ 7ab :?1I0| 
M POIS:S:(M, E 7bb iim. ag^°j POISxIM, E 7cb POia WM, £ 

7db SII SefSi POIS xfM; 

E 88 °IA1 DC ^SCHIAH e^^^::^iSH|2^ go^£o| j^/e 2Jg^§ UPLHb ZIEH^OIP. 

* £2°! ¥bO|| CHef ¥S°I 

101, 109:SSff 102:S£i:?ie 

103 : 1£J &'9 104 : EtH3S(overcoat)S 
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112 
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116 
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: UHSei 


119 : Oil^AI aifHI 
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205 


ELI Ail TFT ^Ji 


206 : ITO s}it:2^ 


207 


_3_ —J— CD 





ojgsfb 5i!§aAi&xi(}|i ifg} aoiD. 

TFT-LCD2I sQ^sa AlOt^lS ^HdSf:)! ?loH eiigXHSSAH g^^SSS eijS Sb 612^^2^ ^Ijgs 0|gsj 

b ¥xf^^°i e5i§)oi TFToii £joH ei!g£j es^E:)i Aieiaa s ttH a?ipt ^zi s 

2im HSJAI^iCm a^S^Til 2ja(01IS SCH 5lSEh(Hartmann): J. Appl. Phys. 66, 1132(1989)), 016! 2 
oto| a:i:b :'l^ ¥^0|:D, Gib ^s£i:?(5ig^nU ES£fr^iMHIS SfaOjj ^2|g! SHIM S2H 

sa^oi ngigjoiiAH ^soi eisan, ^e(AC 9g)oi e^!s im ^ 

HP! ^►^efp. PAi a^sis, 6.ia ag/£i icHs^tg nefjoionAj ssaiHU, £b a^ets, 
sAis sf&^oi ffH, aaiaoiiAi gtn oi^g 4>ehs ei^e* ^ chi S4^^»eh :Jiifoi m 

S£|b :^g.'(step) gSO|£tb ^4*01 ^*^&P(01IM MOI bil = S>i^(Verhulst) £1 P4=: IDRC '94 digest, 
377(1994)). 

DIS eH(AC ?#)°] A|>igjO| OlLIBt UlCH*' e^(Dc ^%)°\ A|>:a(01IS SOI PL|9l(Tanaka) SI D4^: 
SID "94 digest, 430(1994))0I 0|gS IHI, BSOI ^^^5fX| ^H, gMBI^Mdib i,^4*E!P. HSIU, 01 

es2 v^a:3, se^sb usiap. oib sEgf ^xi 32.'= hsiaius^w ^'^sib ^&'oip. Dm k\ 

LtOI HP SOfl Iffl HolSP. iJlIP:)! DC ^gCHIAHb g^MOII S|oH 0P|@ 

>iEIU(sticl<ing)3| 2^ §!:fiE||£| AliiOII °|oH OPI@ 4.^31 g:^1PI SXHefP. 

^Dm bia fe'oi, CHS 2= AC ?s3i bicus en dc ?goiiAH :jis ^ai ^^^s ^xi a£f£i urn 
21 ^i! sesi 2:>ixi ehim oHSsibcii sjp. 

°!iSIHS°l ^^SOIIAI IDm en*!!, ^ #S^£S :2^sf8l3, XF^^S^M XH^^olb 20| mBj^P. 0| 1D\ 
XI SXIIsS ge^SIJI XHSgf EEb 4'SHP 5,^2} S£E01|A|£| ^SHP SbSI ^2, gSAI2}0| 

:i*Aie!ep sig smsxhss oisi.^osMi sh^i 4^ s{xie[, exHb oiais> sejs e^sib eijsxHs^h 

gJP. gECHIAHSI H^Si:?! 4^ £ibX| °ISA|gi2 StP. 

^iip:'!, sHgHAi&sib sisb:?!:?! 3ixi33, sfrii a:Ji:7i dh^ A-iig& 3ioi fi=paii S{P. nau oie! 
e ?loHA^b & £ieJoii :?i^ai2}oi e^hai a^oixiot ms.D\ 2iP. zias^, sh§ihs°i m^°\ 

efPHUIOll/H ^fl^lEf 2:?IX| gXilS oH^SIb 3iB OigP. 

:>1IP:?I, Xf^'g^HI ?=^:^0|| ^oH ??X| SE=^°I XiolS UlelSIb aOI 01I*EI2JP. Zl&IU, Xl^^g=£| g}:lib 

oig^o^ se^Esi TdeiM :)fx=i2i2, zi g^i^Aj 2J\j.\ sxiib ofiaa ^ sip. ^►:'iei uia ^ 

01, eiJSIHSSI s^g :HdSfb 5!Ef°^b 2:?IX| gm, ^ SXiag^°l Xioia SHSSPI 

?|eh □JsHo^b ¥^i.*6IP. 

DgcHi SIS 9^oiiAi 4= 2ib 4y^l^^p. 2iXH s^egsi §:ji:?i 3£^aP. ^ 

gh^joi mot^r oHgg oise[ ewEi^ DHs^ii e!|§aAi4:Xioii Ai, sssifs um^^s. e!J§oS 

gSE! sfrJi°J gE*3f S^'SIP. H^ggfS 10 £Eb Zl 0l^> T)\J\ g:'lA|gJ2SM| SX| SEfSI XHS|?I oHg 

i-;-2iP. 

□a-iu, >iii 5!i§xne£j so^£:jj ^'gisjos ^cna ^sejM yxi ab §f oHgi 4 ap. 
3^21 e^gifoi gi^isioii itai g:?t3:n, oioii £IoH 2^ 4iH|:?i §:>[gi:ii, ?g sisoil i:h§^ ¥ 
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g :H ^ 51 g a(A)^ 1998-080210 

oil ^g! sss sHsa 4 Sicf. DaHU, £iei4=:?i ^'I'^ej Di^Aieig a^ot7;pi tmsoii = 

Oil £ioH acf a^ojxii], :)m ^^oi ys^'SHSCf. striioii lhsh 2:1121 ifdsj 2:h2| us ? 

55 01S6IS(OIIB mO\ tHl^e:^M(Verhulst) 2J Q^^: IDRC '94 digest, 377(1994)), CiE £te!2| DimmOW 

£iA-iis ^'iistfe 201 Dikma. nyu, oi ^^oiiA-ib si4:oii am r^^^s^^wa aiejsj § 

J]3I1, ^eniSOl ^SSfffl, H15&^£| lil^blSSOIIAH SUPI SiCJ. ££5[,TFD0ilAHb 

±x\ m^si s^?^soi §ss 4= sicib miiP\ sin, maiAi 01 cH^g mmm ^ sian 



Oie! &*aSPI ?J5H, S l^gOII e!|§aA|§xlfe 

XIII ?IE»2| g 01! DISH 212,^ Iga ^4-21 ^Afd; 

HI 1 ?i&°j isoii am HISS! ^^sj ^i^^i; 

^42j ^Atda ^Pi ^4=21 AIS2J agoii :}mm &pi xii 1 d\b^'°\ ^^21 §j±a^; 

s<yoii S2£ib £sgs2j, 01 sags s 01 Eass2i ESS x^lo^5lb ^421 ^ai^ g oisstb ^ 

Al<y0l| ^3£lb XIIOJ EHf» S&Sffe, ^=^2| 21:^3^3 &PI ^4=2| <MSt! AfOldl 2|2| ^ 

fePi^42i sfrta^oi Hisab &PI XIII ^i&2i aaoii E3t.mi 2 

^Pl XII 1 Dl^efe ^Pl XII 2 :?IE^2J HSOII XIISE! s^s^; 

51011^ >:[)ll^ C&' SEb ¥x|&^ g Olin om2| eijgs AlgS|3, &PI XII 1 g! XII 2 D\B M0\0\\ &}eJSb etj 

4PI ^421 214:2^31 &OI eiiSg A(0|OI| X^IS^ bH&^^3} 4^1 4PI engg AmiOII Xl|g9 HH 
&e>S§ S&offe 2:jH 0I&*2| l^SS 5&om, 

fePI 2:H OI6f2| aSS2] ^'2,^21 FDII d[nm]» lkHz2l ?Et401IAH S2J U|^3S U¥CH 2^(cl/ 
E)2| ifa ISnraa 40nni AIOIOIW 31S ^S^S g^Cf. 

2:h oi&^2j m^ss si±E^Jii 2!igs Aloi iJ ssa^a aioioii 2|2f xiiga uHsei 21011 1 
soil DEI 2i tim^ m sm sfe °» hh&»s,^o| oiehoii ^xig^ Higsssfg s§,»&d. 

g.^(d/£)2| iJS IBninSI 34nin AfOIOllAH ^§£1^ 201 btK^SfCf. 

°!iSSoii Aigs ^Hgg LiAjg ^'^ES ¥gj:>ii e.i3.'??s^ e siuej 201 unisiom. 

e^lSaAISxIb ^4^21 <MS^O| ll4.><ii£« S^StH, ^4^21 ?AlidOI 2i2,^2| gOII □§} ^4-2] 
Si^XfS ^xfSioS ?SSPI ^5H ^Ald^H gSSID), ^4-2| ^M^OI S¥ SS^MIH, MSII 

2i°i a^fQI 5Aia£^ SISoffe PIkg 5>I1, 

^4^21 Ms^s 2|2| s4=o| sf^g^ g DieSIb S^OII i!i§2| ^4^2| HSIIgJOII ao\0\ ^EB ^^S ^ 
^4^2J agf a^.o| Ajs^M 2|ZK)II □6101 ilCHS AHS 5>b SJ^^tlSB gSSffe :7|fe 

0121b &£l, ^4=21 EE} 2.'2|2| iJStyoil OlolO) SCHS AH^ DIE ^SS i^fe S^&^^ysa S3 

§iDi, ^4=21 ^ Aid 2t2ioii Qioioi ysa ^ss s?b sf^^dss S3sib :>i^§ urn 4 sia. 

Eg}, ^4-21 i^mi^ 3|2ioii sife»ds2i ^ Haia2i sm 01^^21 ^ai^ohai yai 4= si°di, 

S|&>dm2| ^^S :i:§2| ^4-21 nei|gJ2| 2| ? AldOilAH 4=^ SlCf. 

=4^21 tis-E m a2i2i <iis<yoii m*} m^^iiimsi ^soi ch, ^4-21 ^Ai<y g aiemb ?Aide 
Qg ?Aiii!2i :5|^Al^^aa ei :)i^Ai^fs 5>b m±m g^sfb 201 um^joia. 

^4=21 Ajsd 2,^2101! si&t<ys2i ^g s!2s d!;S2i XII 1 Haig! sei s^^os ^lyan, 3^sib 
>;S2i xii 2 HaisoiiAj uf^s oiAi gxiscH, 0I2S ^zJi^HS 

ri:§2| ^4^21 BdW'HB 10 Eb 10 fiCt 31}, 1000 Eb lOOOSQ Sf8 3101 Hf^^^Jsm. 

?|0I» ^Dll^ Cfe* Eb ¥X|^,^2| 2H§(Sfe^ ^^E^ 2!i§ Eb g-t^^S^ e!!§)01 ewgxHSSAI A|§S 
W e!i§HA|iX|2| §S^Eb BHi.'a|2| ^M&msi 2CH(order)21 ^SfS UEit«a. UIDt^ 2" 

soil ^o\M, 55isg2i sFJHioii HioH i/502j ^M'^o{\ e^flb HHse,^^ bi??s§2j xiB 
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^ ;h ^ oi ^ s^a;^ iyyB-ob02io 

□ au (e>)2^??ss ^§01 in^^^(Ps)g i^:)] (Disoii, diesis Ps:if essife ^Et4=£} ejiJiasf g 

9i^tlQ. ^'£.1^1°^ OI§£lb gaiOIDIE bH&s|3r 3 big Oil g^ab l^^^C^IlllSat 

1)S gAIOII ISgSSAH :)|^£}P. IfEfAl, OlolOllAHfe bH&a,^2} HlSiaeiS i^*l/H ISgOiy ^Q. 

12Sg eisisf Q!/SEfe feS Sid SSl^Sl I-|o|A|5IS, B?1 £j:?tagi011 ^le^ 3¥3tS8 §31 

an, £□ ^'8 ag^si gey^eg 4. o^p. □^^L^, isgs s*m§i sj/e^ ch 

Olb e,'s>§| Sl/Sb feS ^aSS 2J6H §SS2| §h*0\ gl^lSl^, ^^^£\ ?^ggifSSO| gPtSlOl S& 

^»:)iE} UI21 &'oi w^msi s£^ sasoi asisis, Es}a£,*3} es^sb 3^1 sa&D. □siu, s 

S13g,*31 g&^£b ^aioiE-£H{trade-ofO 2f:^l» ^H, fe'§&> eSel B?l ej:JlS2»^0ll ail 

2 ssdii^iEB 4^ aia. easis, saa&^2i ssfb oh¥ mi, ss^e:?! ¥s asigt 

a [[i£fAH g,»s SCI mm §e^E:?t gcHiib ngoiiAH a^j^fg ^^q. □^^u, 4>:ji S3JM 
g °i!§2i mmo\ isesj ¥:!)iioii dial aasixi af^Db sasioiiAH soisia. 

a gsoil mz\ fixisb bteisaf)2i 511 ds ^ bi^as uvoi ^wsi st(d/£)°i feoitj g 

Msm^, BUfssoii cHsf 5E£l^E^^ s'Soiact. oib s ^^Ji:>\ sis 

aefffi/oia. 

oiBiajog oi§g= t)HS.'e,^ XHS2I bfggast M^Si bl^SgS &*:3I S?l(St d/£2| if£| g¥l)B q?S51 

:ii ?ioHAHb at ^mm som 018131 II g,'?ii m ge:)i sjdi. DaHU, oiej sejui g,»ouis, »i5 msioi ^t 

OfXIH, abOl £!§a 4S<if^ S?il gf^lSIb 3^01 5&!SMI aCl. (If£|AH HIS DI5!S SZ^IAjSPI ?l 

oHAHfe bHi,>RJll blg^saim &^?l ^g°l bl^SSS 5>>fe I2Sa§2| IHS(OII» §01 gaef°Sb TazOs) 

s s^eib aoi bii,'^5f(:i. 

^^±X\m ^HSSAIiXlOII Afg51fe ei!§xl|gS>Mb 5|01g i^iffll^ Efe ^Xl^^°l ewg g, DlieEl 
Eb gl^EllEIAIr^g LIEILHXI a^^SAH, ^JE-Sgf ^^01 <yiOil ^^SEfOI k^°D1, bHlfOI BS 

£101 2ib e§ Lidg 3^3^ Eb ¥a5ii sfsi^aa eiisoi :?is ^goia. sbh ^'£=i?ji stb &*eh 
§ eissig sf^aa ^ii^, 3e.i§ eissig eiii^a^ e^is, ^ei Eoiiej fe»EH» oigsib 

a oMg £1 Llij n|j|o| c(oi§ g^togg oMg 5^ ^ SI E g g £| t>(electroclinic) §318 Olgslb if^SS 

eilss u^yg i^^a^ eH§a °g3ii ti>i^°aa e^isGi 5?b fe^:?! m^s ^m^°^ H^m s?xi ab 
Q. 01a 01^^ 2H§xHgsAH eg u^m ifsa^ si-g ^sjii ya^s^ °!i§g oigsib 201 ui 

i,^^'SlD. 

£!1§IHSSA1 ag Lld§ 2^SaS ^§ Eb ^S?ll gJit^^aS Olgolb 5!|§SAl§x|0IIAHb 

£1AIIS 5i=^51b AC=?E, ^ 21J\E^'m HBllg,' OlCl ySSlb §/¥ CHS 2E°1 ^'S 

gi:>m 2,^ 114:21 dsSEioi 02} ^4=21 Hais oip E.^aslE^ gib °iai dc =?mm Mm^'ia saioii 4- 
m £t£J ya, 4=^ £t£j ya Eb ya g oie siub ^'iggib 201 bigfsjgici. 

gii!;ai£iAi^:'i aai ueilhi sb es ua§ ^^aa ^§ Eb ¥S3H siasa^ ^mm oismb s 

? DC ?S0l!AHb as g| di: Ell £1 A 1^:011 21th El g (sticking) SHPl ^^iSgUl, 0£1AH 

5lb 201 blif^gfCf. Eth :)\m ¥^31 6Hggi:)| ^ISHAHb £|Alie S^fg ^Igglb 2 

01 blU^fglEl. 

oi^ai£iAi>i?f 0H¥ ^►>iu 8l:^Ell£lAl^^:7^ LiEimi sb Lias SJ^aa sb ^a?ii 

^Hg 5!i§0l AlgElb S?, as g|:^iEll£|AI:i:01l £im si^ ^E\^S MEH 3X1 Sflll M^OII DC? 

§1 4- sici. ziau, a^th dc ? §ssb g^g2i s^-gixi as saoii sigf si&* r^^EiDoi ^ 
^mci m£iAH a&oi o]3i£ixi a'sts iiHb a^^m lieilhe^ @s?Lte ^siifai saioh, ^ si±°i am 
aeioi asi M4-21 H£iig,' Old e.tagiE^ gib siai Dc?es ^lygib 201 tiw^o\Q. 

2| ni^io| ygo gAlOII ^'ISW gSb SCI. SiaAlSI HAISOH:)! bOll EEJXI gPI ?ISHAlb ge^DlCl 
Oil ElOlgJg Cl = ?ll 6101 HiaAlSlb 201 521^21 3?:?1 2JC1. £5[, °IA1 DC ^gOllAHb D\^ as£| ^ 
^011 21e! SA1°J blUSOl SS bOll glCf. Oil oHlolI^I ?loHA^b £iei 213, 4-5! diej &m ^ ES 
ya g OlE glL13 &JHI Algolb 201 Uli,*^'5ia. 

s ^►g£l ¥:i^eJ ^^31 Olglg ¥1011 OlOlXlb ^SOllAl gi^SIl' 2013, ^g^jog^ oi ggES^El 
geilSHIITlLl S ^^SM ^'AlglOl 4- SIS 20ia. E ^^S£| mmii Olggg SSI a51S?g?l 
Oil 3HA1E! ^b|2f 51,^011 2|oH ?e£II2 201^ 4= SiCl- 

« SAllAHOll SifaH, g SAIIAHSJ g^l ?^glb S¥ ESS S ^'§21 blif^jf} ^Aldia LlEiUtH, ^ 
:i|S| ^g3l 0IS121 blif^Sh ^'AlOIIOll ^Mlsl ^S31 &'J11 S «'goj ^gglbQI Egg SEl. 

g¥£.^ ESI S^SgfOI a b^wo| ^aIOIIB OlSHOll D\^mQ. 

£ b fe^SOll CLlg e!|§nA|§X|2J 9SE0I3, E 2b E 1011 EAIS e!iSSAlSX|2| §1^¥S2| BSE 
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o\a. 

oig^s loife ese, 102b ^eii^is, io3S ^Ei, i04b 2W3MS(0f3a se^ ssioidie 4^x1 

S), 105b ITO ggS^, 1068 blgl2S,>(o>^]}i| di, Hl^ag E 1), 107S dHi.»e|(e^¥3HI dj, bl^^S^ 
E 2), 108S nil 01 AH (spacer), 109b SS©, 1108 <ysd, lllS TFT ?1I0|S 2^, 112b FTO 
113S ^lOIS l^ag, 114b ^S-lDim, 115b 5!lSg(i,^°S^ eiig £b eiii^^Sa ^3°^ SS=J), 116 
g TFT SSS, 117g nsg H|ls>9^(Si^WI da, UISSS E 3) ^ 119b Oll^AI SstfliOia. Ulifet 

8 Olia SOi ^EIE iyag(Si02), S411(SiN), AifflSCTazOs), ElElfe {^sim 

XHS(SiTi03, Ti02, (Mg, Ca)TI03, LajTijO,), J.\^2^ timmiZrOz), ^ mJ\ XHS(PbO, Pb-Ti-0)S 1 

OiSIOjj £E 1 * E 201! EAIS ^51 ?<>b 2!i§HAISX|S| ^AIOIIOII QI5H ^SehCf. 
(4'AIOll 1) 

^'£f I'EI ^IBOil m^si ¥Sa^&^0|| 5=^b btgSSSAI TajOs e|af(b|^a§ 20-30)01 75nniS| 

^MS. >iE^E-^iJOll °jsH ss^cf. ^4£i oiBiioi ufgsioi m& 

oil a^^l ^thpi e soii UEiy uta &'oi sje^ s£|oioie(act-608oii °IoH si^a ALIOSI: ^'g 

dl^ae 2.6) BiS HH|,»S|oSAH SSEfD. ^81, 1£|0I0IE 4^X13 015II0I S! &£t lEH :>! 

eoii s§5^2, D\m?}m oigstoi gcc^ 3^^}, 1^:1 m^:>m\M 2oo*'cs 3osy riiS&a mafAi 

3 S£|OIOIE 5.21 ilxt £HgJ2,^°S £■!& xHEiaCf. PgOII ±mO\M aXf(S,'3 2iml):?^ PIBOII if&h 

:^ilI||0|A| aifb -^XIS 3g€i ^'E|3|(Si02) ^'IfS S^fs ojgj gs}Ji||:)^ 

& HSSI ^'^£1 Sl¥ AIOI°l :Ji§ ?lxlOII Jm^Q. eiiSIHSSAH 200nC/cnll£J Xf^^b^, 150/iS°l eSA] 
a. 6V°I HSiaSS ?=»b et|§(TLAF ei|§) TU\F-l(A10|?if(Salshu) a Q^^: SID'96 

digest 703(1996) S'i)§ 120°C°I SSfe^EHOIIAH ^'011 ?SS.H:t. 01 ^llgXHSb ei:?iae}-g¥2IM^i!OII 
M ^'^.^2I 5|:iBI£IAI^S st'bEf. 01 eijgxHSOil EJiim Ql^lom bllS.»XH£ia mm m, 90°C0|| 

Ai ^smi\ &mo\ii. 50Hz, ±iov£i m:^m 2}7m&, m^^^ i^i mms 4- sia. aoi ejPh 

aSOl ±6V0|3, m £f£JS| <yaj;,|2io| 64 Eb 32//SS 3>b TFT Al^giOl AtgSa. 

E 5b AC 21JEIS m^^:^ 9S0IIA4 6V£| S&fOI S.!:)!! tOI gOIJ! Se£^^eoJ tJHgtof =3,11 oj^gs l4e} 

yiD af¥5ii:'f s 4'AioiioiiAH Alga ensxHsoii £i8H ssjs ttH dHSf &»Ei)(aE,^oi 2j:'faxi asfe (DI 
goia tiHtf &^Eti)b £isss 3.^X1 af:n, oiaoi uii,^^3(cf. 2.621 yi^aes 3;>b uH§fai aliosi 
oil 9iO]A-\, B9I ej^t^eioii cHEt s^aea 2| :)ieoiiAH°i nti§.»ef ^md\ sonmei sasioii/H 

a□l:?^ aa. UI^SSOl 2501:2, ^MJ\ 75nniei TaiOsei^S 0I¥0|5! ytifl2e|o| gi(d/e)0| 3[nni]OI 
D\ ttHSOII, bH&^^af Ulg§2Qf£| ai(d/£)2| & I(d/£)8 SlOiasi g.^ES HAIS 20|Cf. E 6S EMEf 

Zd/£ eJE^S UEItHa. 

3^ Jinisi HH&Qt ^DIPI SOnmej ^'0|| SiOIAHb SI&><i'S£| :J|^2I £JgS|b £teJ01l CAm £IA||e gifOj §A| 
Oil ^'a£IE^ E 321 SIM 5?b E 4011 EAm OieilOl ^^OS ^!!^±X^?ea ^ISt^C^. 01 ^SgfS 

s i^gi gss m^isibcii ^&mQ. e 3 si e 4oiiai, ejg¥s 2oig ^MMm ua\JAii, 202b 

2038 a5§i.'(Cs)d, 204b £lfe'<iiS :51^S TFT riiXf, 205b EIAHSg TFT iX^, 206S ITO Sf±2^, 
207S e^gl^'Oia. n ^Hf E 5011 EAIE! U(2f ^'Ol :'|^AIZt0| e^ps^ m 103:1, :?I^AI2}0| 32ps^ m 
45:121 gSe^ St2| ee£f^euil 4- SlU, s&OII 2|oH OPIS S&^S £1^3X1 aStCf. 

tJiaOIISAI, bllggae,^2| XHSS 90nir2| ¥J)l(tdl^SS 4.5)3 5>b SiOz, bH&atiHSSAI 2v :7|n(0||AH SOnin 
oj ^j)^\m g}^ M£IOIO|E(AL1051)» OlgS^Qb 5iS J1l£l6H!b ^AIOII IIH W.mm SaolOIIAI MOI IS 
SID. Oie ^eiSlOIIAH tim^Hi ti\Wm&^S\ 2i(d/E)2| m I(d/E)S 58[nin]2| g SiEM M ^0\Ci. 01 

g?oii &^:?|s^ ti\2i mo\ g&^E:)t "i*£ixib E.fsoii ssisei^ gDisin, n aajM 0?i eji'tsefoii am 
s^£fr^^b xioiaa. oiej 52121 ^oiiah mmB Mm giuoiiAHE esy^suib :)\mM 

e}OI 64/JS2I 3^ 40:1S XHolSISCf. TFT ?g Al^gOl HCA ^D\E2i ±15VS SSflS, 100:121 5M£f 

o^^a =^ sixjo}, ag^:iibi?i 5UH g^ism, oiaioioii cum ijsisa m^bigsoiiAi ^gsfb a 

mmEQ. 

(^'A|01i2) 

S ^'AlOllb OiaiOl :?|&0|| CHlfSIb ^*£t ^EHI OlgSfffl, Oi:?|AH daiOl TFT^iXia <MsdOII S 

sib ¥^2i ipsa^s PEPS aoHs, □ 0ISJ2I ^^oiie} ^sa^s gsmaa. i^ss 5>b ui^eio 

SAi Si02 s,'°^(b|^a§ 4.5)1 :iE-|E-|g0|| 2|6H eiigXHSSt S^SIb ^^£1 §EH2| *S0|| 30nni2| ^3HIS § 
SSiaa 01 4'AIOllOilAH bIgeiS Sf!?! (DISOII iJiS? A|0|01IA| ^^o\^ 'E^^ SJSg ^XISPI ?|oH ^*£^ 1 
EH ^le^OII ^Sa^2J EHE-jyg leia. bHS'SESAH S£|0ID|E(AL3456: i}S:Q¥(?), bl^SM 
3 4) 5}S ^AIOII 121 g^'S! aSES OiaiOl :i|ea bIgeiS S^il ^*£f Sa :3|&0II 2}2| 30nin2| ^JHPh 
£|E^ 1^613, Deoil M£|0|0|E ^^iEM SSJS^a. ^A|0|| ll!t ^01 £HS xH£|2f >il«IO|AI SXK 

sig 2/jm) <^Ll&.^ol ^'isap. gai ?ish * st¥ :?ie as Atoi2i ±m ^x\o\\ xisid ssj s^fJiii^f 

D\mBa. bl^SSOl 4.5013, ^mJ\ SOnmeJ SI02 e,^ES g^S Hll}a{2| 2^(d/£)B EAl^ES 7[nm]0| 
I] UHi,*s,>I!| blg^^Se,>o| 2,i(d/£)2J &8 25[nni]OI ^ aolCf. eijgXHSSAI 200nC/cnl2| Xl^'g^, lOOiis 
2|'sSAie} a 5V°j EStag.*S g?b eiSfSaS 5m§(tlaF ?ii§)(^¥P(Hukuda): ASIA Display "95 

digest, 61(1995) Sf5)0| aS&'Et|2| nCCOilAI ^011 ^SSO. 01 eijSIHSb ejI'fagJ-S^^s ^dOIIAI 
6|^E1I£|AI^« LlEimxl SbW. e^SXHSOll □oH SPIIl eji^lSlOl UHSfxH£IM ^§19, ALlOSlg 01 
gSlb ^A|S1?|| bli.'21t} HHlJS ^ 9iU. S£m, ±6V2| aOI 21D\S^'lli 32ius2| ef £(£! 

Oil am d^AiLie 5>b tft^^ Ai;?^gioi oigaa. 
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E 7a LHXI £ 7dOII £AIEI 012} i?0|, g£H£| TFT-TNS e^lg-^f ggsf CHaiOl 2| Sl:i:£| 

<iisaS(403)0| OH 520 5aiaDfi:i(e,' 8.?^) SJAI DC^SOI eAIOil 9 = 01 

M^BQ. 5.1OJ0IIAH eAioil moU\j.\ sm, hbiissi ^AtdoiiAi eAioii ^'issa. 

D\m m^{Aoi)2\ Al^.^s ule.^34•El^^' (lh iji^ ^±(A02)°i Al^^(32ys)ac^ loaH ^ 320/jss 

Sffe ^§ &.'gOI OlgaCK □ 13ISAH Si, ^ 100:121 SE£J^ebl2t 30ms Olot2| Se^E^t g 

OIXIH, ¥^ sSOil £JS} Sffef 8 £l?i (flicker) iJh £J<Na?;i SffeQ. :>^IC^:?^ AHS PS ¥JII2| bHiiaig 

^01 n i^'oim ^aisi ?§oi eM£f:^isa ge^Esi id/t sj^soii oiaisioi 

E 8011 EAi@ l]l^:?^ soiaa. 

EM yS! ^f:*! 2|A[ DC^SOIlAi SAIOII fe'litl Xlg}, EM SiS ?S OI^OII <!ilSd 9g0| ^'IB 

s 4^ sicf. ?^lcf:7^ ysB 2| na|o|o| 3- ^AtdoiiAi m^sq. eiae sEti 2:h oife^ 

eias siAf dc ^eoiiah dh 520 R&\2iD\Q ^'issixiei, naissi =^fe loa* 1000 

^Eig>i gs iiaatoj 1000 oigjej 301 dnj^'sm. 

HIEOII 2MA1, ¥3)IPt 30nmei Ta^OsSI ti\^m^^S 0|§Stfe 5!S 7;il£ISmfe 4'A|01I 2£f g^'if 5261011 
M M§ gSS-fP. bl??£!s0| 250II2, ^MJ\ 30nm2J TazOsSI tUgBjoi ^^d/e)0\ EAl^oS l[niii]OPI 
raSOII, bHi.'e,^a Hlgl^aiSJ 2<;(d/£)°J U I(cl/£)g 13[nm]£J Sf°S a 210ia. 01 3¥0I| 

b ui£f ^^01 ssf ustsfxiei, gs^E^f x-isfsm, n HaiaouM b?i ej?fa& 

oil cHSf s^aiB x^mBQ. oia 5a°i ^'oiiah uei ^aioii iii = s, :?i^Aiyoi ch ioo:i oi 
^'sj ee£^>.eup^ soixixie}, e soii eai@ msi aoi m^2\ thsis ss^sb loomss j\ 

5\SQ. 01 §e^Eb g2H2i TNs is8f3, 2^^^^ ^S£i n^sss iamoiiAi fe^ 

^aPb S!0| EA|£|0] SlCf. 

s ^»soii a:( = 9,.gen2i ks^xtM suojb s^s^ ^sm eis^'^s^ ^soii uiaioio) j\m ^moi sh 
2S 4 ain, SM£f:^M°i 3Ai:)i na^os soil 4^ sjsol, es^E:7F sr^^acf. 

^D\^?i oig3f ^gga ssxiys goisMi m?^m ^ sis saoia. ccfyAi sioioiiAi e ^^ss oi 
:)ioii Di^an EAia SAiUHa 4'Aioiioii mgaxi sba. tayAH »¥eh ^si§?g?ioiiAi s 
£1 Eb S£.^^ej sa^ iJH^si 5!oiLfii din oi£i ^§01 rJi^sm. 



^ ^►goil mas, gBHSI kgri^Ifg StJSIb g^^aS e}2^^2S ^§01! bIBiiSJOi ¥^0! SH 



HI 1 :?ie; 

l\\ 1 :Jie£| soil CHSH HiSS ^4-21 ^Ald; 

HI 1 :Ji&sj isoii aioH 2,^^^ Higa ds^i; 

&':Ji ^421 ^Ai1y3^ ^4°i ds£i mgoii im^ hi i iiiEife'si n^9\ mii^^; 
0¥b ^4=21 g mesib s^oii 2g£i:n, B¥b &oi ^=^^2j ^jsii s oissfb 6! 

S>^01l Sl£ib ESSSSf, 01 E3SS S 01 ES3S2I ESg HlOiSfb ^4=°l ?M<M g OigSlb ^ 

AliMoii ss£ib HI01 Bxia sijsib, &^:'i ^421 sirJ^a^a ^:)\ ^4=21 dsd moioii tfsa ^ 

4£l^?IS4:», 

^421 §f4:a^0l HiSSIb fe^:?! HI 1 :3l5fS| HSOll Sgh HI 2 :>!&; 
&^:'l HI 1 Dl^eb Hi 2 31221 H^Oli Hlg8 SSS^; 

91011^ i^DII&l C^^ SEb ¥xl^» g 011^ smsj 51|gg AIS8H2, HI 1 iJ HI 2 IJIS AfOIOil 4^g,'Elb ^ 
SS; SI 

A}:)| ^421 &OI 5M§s AlOIOII HISa HHl,'e|a &»:'l SSa^a fe^:)| eHgg AlOiOII hise hh 

S&'SIb 2:)H 01^^21 lags a§}6|3, 

^f^l m Olfe^£j laSSJ ^'^'21 ¥MI d[nin]l lklt2J ?Ef40||AH ^ S2j dl^SS eS Lf¥01 g.nd/ 
£)2| a'g 15nm2l lOnra AlOIS ^S£lb 2!S ^S^S 8fb 5!i§5AISxl. 

S?Sf 2 

HI 1 soil StOj/d, 
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fe'DI S!(d/£)S] 18nm£t 34nni AtOIOIiAH gS3b 2!g olb SiigSAISxI. 

XII 1 am 9JL0\M, 

sgog S^fe 2l!§HAI&Xl. 

Z-ll 1 1,'Oil SiCH/H, 

Af:ji s>.oj st^i ^oi ^4=21 m±^^ g cmsib a^oii :i:§2i m^m Haisoii choH eias 

HI 4 1*011 2J0JAH, 

AhiJI ^4=2] <MS<yg ££S> &OI ^421 <yS<!fl 2!240|l 016101 UCHS AHS Pg i^fe Sf&f^SM S 

S5\^ J\^m 3!M ^gog Sib 5^iSaAI§x|. 

J1I 5 sfOll SiOIAH, 

b ^AjiMg ?Aia°) :?i^Aiiiap 2j D\mM2}m 5?b fe^^^a g^sib 3is sjb eMgaAi 

fli 4 ifOII 2iOI/H, 

Af:?i =4.0) ijsdg ^*:7i ^4=21 ^isd ^'34011 mstoi islhs ahs ps ^ss icffe sf^^^js* s 

SolU, m^S\ ^A\M ^^on CHSIOi S}&^<!i!SH 53ofb UI^S 3S 

5lb eijSHAISxI. 

XJI 7 S^OII 9iO\M, 

^^D\ =4= HI iL's<y g ssi°i & <ysdoii C1I& ^aoj ra, ^oi ^4-£i g cues! 

?A|dS PS ?A|<y°| PI^AIitHP 2J :'I^Alilg g^b ^:^a 5^6tb ^S°S mb 5!|SHA| 
Hi 4 liOII SiCHAi, 

^4^°J liisd ^^2,'oii cam sinus-Si ^^0! St 55iissj SIP oi&*2i &fpi ^Aj^oiiAi yasn, fe^ 
:?i £}^»<i!S£i ^*^\ ±^ se» fe*:"! ^i^'ej ^Aj^yoiiAH 5!S ms°s. 5^b esg 

SAISxI. 

li\ 9 &Oil SiCH/d, 

At:?! ^4=21 Ajsd g S£i£i & <iim<yoii am s}&*^s°i ^soi y^ig ra, 401 ^42] ^ A^<y g 

b ^Aids PS ^Aidsi :J|^Al^^ap zji^ai^is i>b g^^iS g^sfb as ^sss sfb ^§hai 

§xl. 

M 9 soil ?XO\M, 

^421 2i2|0|| CHSf S|&*<ii22| =^ 4:§2| HI 1 HEIIgJ gei 9^5!og ^'sygn, 

lib ^§21 HI 2 HeiiaOIIAH =s ^Al gXISD), OI^B ^UI^^S y^Sb 31S ^§°S 8^ 

b ei!§5AISxl. 

12 

HI 4 &OII 910\M, 

^4=21 Haisg 10 Eb 10 ap an, looo sEb loooep 3im ^s^s stb ^S3.a\ 
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